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SUNE NXEW ROOKS, I

Yirthg Machines,

The sarien of articlen on /Yorrees ‘n Flying
Mackines vontributed by Mr O Citaxore te
the Avierican Enainesr |8 now belag repubs
lished in ronk form. 1k will probably surntiss
mont randers 1o learn how mudh has besn as.
eompliated toward overeoming the diflienitise
favolvea, wnd 1o what axtant the slements of &
ponsiiile futurs suscéens have basn muitiplied
within the st few raars. The alm of tha arti-
elon Rore collestad In threafold: First, to an.
awer the question whether with our pressnt
mechanical kuowledige and applinnces, more
particulariy the ilght motora recently davised,
men may toascnably hops sventaally ‘o fiy
through the ale  Thin question i answared
in the afMcmative. The writer's second purs
pose was to avart the wasta of effort on the
part of Inventoms, which would result from
trring over again davicos which have already
failed. To that end am attempt has been
made to produnce an sxhavstive record of ax-
pariments hitherto mada, and to polat ont the
oaunesof thelr fallure. Connscted with this
record in the sffort to enable an Invostigator
to distinguish betwoan proposals forsdoomed
to failure, and deslgns worthy of consldern-
tion. and, verhaps, of trial on an adequate
sonls. We cannctin the scops of this notice
undertake to review the various attempts that
have been mads to compass artifielal flight,
but we ean brisfly indieats the conclusions at
which the author has arrived.

The fallures of tha Inoumerabls fAying
machines that have been constructed have
resulted from no many differsnt enuses that
it s evident that many conditions have
to be taken Into nceount. Thess eondl-
tions virtually constitute sach & separats
problem, which ean probably be solvea
in more ways than oos Thess varl-
ous solutions must then be harmonlously
eombinad In & deslgn which aliall deal with
thas general problem as a whole. Ul thess
separats conditions or problems, Mr. Chanuts
snumerates tan, hut, procesding to discuss
them In detall, he ahows that many of them
bave been approximately solved, sspecially
sinoce 1480, and that coneerning sevaral others
abettar understanding of the diMeultios to be
suarmounted has been attalined.

The first problem sonaldersd Is that partaln.
ing to the resistance and supporting power of
the alr. Uptomfew years ago it could not ba
detarmined by ths use of the then surrent
formulas how birds were supported in Night
Now, however, that P'rof, Langley's sxveri-
ments have conflrmed many previously
tried, one may accapt the empirical formuia
ot Duchemin with reference te “liIt" and
“drift” as approximately correct. and figure
out the support and the resistance with con-
fidence that we ahall not go far wrong. Those
ealaulations seem to Indicate that artificial
flight is possible, even with planes: that verv
flat angles of Ineldence, from 2°to5°, formerly
eonsidered lnadmissible, will 1n fast be the
most advantageous, and that within eertain
llmits of “hull resistances” high spesds will
require less powar than low speeds, because
thoy admit of obtalning support from the air
st a fatter angle. Mr. Chanute showa In the
body of his book that the “drift" diminishes
as the angle of Incldence becomes loms. that
the " hull realst "{ineluding ear, lraming,
Lraoes, &) Increases as the square of the
spesd;: that the  skin friction s so
small that It may for the present be
disregarasd ; and that ft isnow possible to eal-
eulate, approximately at least, the powar re-
auired lo obtain aupport with planes, and to
overcome the resistance, although we aro not
yot aware what limit will be imposed upon the
#lze of artifloial apparatus by the aw that the
welght will increase as the cube, while the
sustaining surfaces will grow only as the
square of the almilar dimensions, It Is further
to be noted that the formulas which give this
promise of success ware derived lrom experi-
ments with plane surfaces, whereas It s al-
ready known that concavo-convexsurfaces will
be atill more sffective, although the most favor.
able shapes are not yet preciseiy ascertalned,
This statement indicares the direction which
sclentifie luvestigation and experiment should
pow take, and holds out the hope that the first
pub-problem s io o falr way of belog solved.

The second sub-problem, which Is soncerned
with the motor to he employed, was for s long
time considered the most unsolvable It
soezmed hoooless to attempt to rival with an
artiflelal motor the output of energy apper-
taining to the motor muscles of Lirds, which,
there is roason te belleve, develop work In or-
dinary filght at the rate of one horse power to
twenty pounds of welght, and can, for s briel
perioa In rising. glve ontensrgy at siich a rate
a8 to represent an engine developing one
horse power and yet welghing only Aive or six
pounds. The lightest sngines In use In 1880
wolghed, Ineluding the generator of power,
680 pounds per horse power for steam, BM
pounds per horse power (for gas engines, and
130 pounds per horse power for siectrio mo-
tors. Sinee 1860, however, marine (yacht) en-
wines have bosn reduesad more than one-hall n
weleht, Mr. Hargrave has produced asteam
engine welghing but 107 pounds per Liorse
power, M. Maxim has created one welghing
but 8 pounds per horse power, Including
& condenser, and other experimenters
have approximated closely to the same
waelghts. Steam engines, therefore. seem
to have peen so mueh reduced in welght
as to admit eof their being employed
ws metors for flylng wachines This, how-
ever, Is not put forward by Mr, Chanute as &
final solution, for It may be that, as has been
hinted by M, Maxim. some form of ygas or
petroleum sngine will prove to be still better
adapted to aerisl motion. Meanwhile It Is
possible to utliize a still lighter power, for Mr,
Chanute domonstrates in the body of this
book that the wind may bs turnegd to acecunt
wander favorable eclroumatapces, and that it
will furaish an extransous motor whish costs
sothiog and Imposes no welght upon the ap-
paratus Just bow much wind power ean be
wtilized eanmot well be told In advance of
experiment, but the author estimates that
under certain supposed conditions It may be
as much as six horse power for An aeroplane
with 1,000 square leet of sustalning surface:
and it Is slao peinted eut that, while but few
sxparimanters have resorted (o the wind as &
motor. thess few have accomplished remark-
able results.
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As regards the selection of the fmstrument
through which propulsion s to be oltained,
sxperiments have proved that reaction jets,
whether Irom exvlosives. stoam or Llaste of
nir: that wave aetion : thut valvular, felding
or featheriug wpaddies or vanes: have all
turnod out. on practical appiiestion, to be
Inferior to werew propellera or to propelliog
wings. and that the two (atter appliances are
nbout egaally efiective, It I 1o be under-
wsload, huwever that tils starement refers to
wings evopsideied on'y as propelllng iostru-
ments, aud pot as sustsining surfaces The
eonclusion is that the third problem may pow
bo solves) elthar with serews or with warving
wings. as may best suit the rest of the design
This briogs us to the fourth sad important
sub-protiem. namaly. what kiod or form of ap-
paraius slivuld be saiccted for sustaining the
woelght ~whethor Aapuing wings. screws. or
ascopinnes It ssuggesied that the Lest meas-
ure of comparison will be the weights, which
Qiperiment sbhowas mar Le sustained per
horso power with sach form, econsidered In
eonasction with the waeight of the ecoa.
atrtistion requiread (o maie that form sbun-
dantly sbiolg sgalust the resultion sirsins
The diflervnce betwesn the waloht sus-
tainable asd the urceawpary weight of
ths eoastruction wili indleate the propor
tion of thyg whols welght which wmar e
Jevolad 1o the motar Going o to s asing
savacalely b of the three Linds of mppa-
ratus, Ni Chanute sars thal we do pot yet
know accurniely how many pounds per horse
pownr can ba sustalosd whih & bird-like ap- |
paratun ol Dapping wings On the whole, how-
etai, oclunbwh 1aduced (o admii that abyet
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100 mu- per lwm nnr mar ba sustained
with Aasping wings, this Including the power
requirsd both to support the weight and te
overrome (he head resistanca He bellaven,
morsover, thut In & machine of auMolent sire
to sustain one man, the strength required to
renist the constant reversal of stralns dis to
the alternating motion of the wings will In-
volve sueh dimensions that the walght of the
apparalis and man will amount to At least
thessfaurths of (he whole, thus [eaving bub
one fourth of the total weight applirabls to
the motor and (ts adjunets, inslading the fuel
and suppliea far the journey,

Uoncerning aerial sarews there |8 no lack of
sxperimental data.  Nadar, Wenham, and
Freninges sach outalned a sustaining sffect
of ti poands par horse power: Dahlsirom and
Loheat secured (7.0 and 55 pounde per horse
power; while llanard got from 17 Yo 48 pounds
thrust by sorews rotating at varfous speeds,
and Moy revorded 40 pounds psr horss power
sustaluad from & wind whesl with vanes of
variable plteh, Thess performances, howavat,
Ineluded a eertain amount of ancenaion, wlhich
absorbad part of the power. so that M. ( hanute
teeln safs In ansuming that in mers horizontal
Night some 45 pounds per horas power ean be
sustalnsd with seraws. As the siraine, more-
over, [n a rotating apparatus will be leas de-
s'zuetive than thoss involving reverssls of mo-
tion, It sesma probable that acraws may be
construeted with A lexs wolght of materiais
than fapping wings of (he same sustaining
power. The authorestifiates that an aAppara-
tus ean be framed to sustain the weight
ol one man with rotating seraws, In which
only about two-thirds of the waight shall be
absorbed by the framing, screws, car, and
man, thus leaving one-third of the wholo
weight for the motor and its adjuncts.
There are also many experimental datn con-
cernlng neroplanes. 1'rof, Dangley sustained
amatimum of HM pounds per horse powaer
with planes at an angle of Incldence of 2°, and
M. Maxim sustalned 113 pounds per horse
power at an inclination of 1 Iin 14, Nelther of
thess parformances took luto sceount the head
realstance dus to the framing and car whish
are lndispeasable o an actual machine. With
asomplete model Tatin sustained 110 pounds
and Hargreave B0 pounds per horse power in
horizontal Night. Our author concludes that
100 pounds per horse powar ¢an hs austalned
in horlzontal flight with an asropians. Asthe
Iatter aonsints of fixed sorfaces receiving no
strains savs the suatalning presaurs of the
alr, Mr. Chanute belleves that this kind of ap-
paratus ean be constructed of suMelant size to
sustnin one man so Lthat ubout one-hall of the
whole welght shall be devoted to the motor
and its adjuncte It would seam to follow that
asroplanes are the best formas to experiment
with, insamuch as they admit of a larger pro-
portion of the whole welght belhg appropria-
ted to the moter. In the judgment of our au-
thor thia ecomparison of the three kinds
of apparatus also Indieates the possi-
bility of wsuccess In ariificial fNight with
moters weighing 10 eor 15 pounds
per hores power. provided that the remalning
problems can bo alsosolved: Lut we are eau-
tioned not to overlook the fact that more power
will be required in rising from the groun.! than
in horizontal Nlght. and that the actual pro-
portion of the total welght available for the
motor. although in this book copservatlvely
estimated from the best data attalnable, is
otlll & matter to be determined by experiment.
Itisto be observed that tiie eommon basis
here salected for comparison Is that size of
spparatus which would Le suMelont to aap-
port the welght of one man. This is the smali-
eat that ean he adopied, and Ltheoretically It Is
the most faverable, for liasmuch asthe weight
of the tramiog will presumably Increass an the
cube of the dimenaions. while the sustaining
surface will ouly Inereass nn the squnre of
those same dmensions, it Is obvicus that the
proportion of the total welght sustained whieh
ean be apared for the motor will not bo con-
stant, but that the larger the apparatus the
smaller proportion of the total welght will be
avnilable for the engloeand ita adjuncta.  Fly-
ing machines, therefore, should preferably be
denigned as amall as Is prasticable, and ex-
perimenters will place themselves at & disad-
wantage if they construet large machines
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As regards the fifth problem -the amount of
sustalnlog surface required it depends on
the spead, and Mr. Chaoute deems It probable
that within certaln limits no particular extent
{in ratio to the welght) can be sald to be ab-
solutely the best, because a large part ol the
resistance will consint in the “drift” (the re-
tardiog foree agalnst horizontal motion), ang
the iatter Is Independant of the area of the
sustalning surface, a small area athigh speed
belag able to sustain as much welght as =
larger area at o corresponding lesse:r speed.
Practically, howaver. the walzht of the neces-
sary framing and the hull resistance (the term
hull includes car. braces, &c., as well as fram-
ing) will determine tha matio of surfaes to
walght whieh will bs most advastageous. En-
couraging experiments have been made with
surfaces varying from seventy-five one-hun-
dredths of & square foot per noiind in the case
of Litisothal, to seven square feet per pound
in the case ol Hargrave Uur suther
thinks It probahle that the Iatter ratlo
was in  excess, and that It  would
be expedisat 1o confline the dimensions
of Oying machioes within the proportions
which obtain smong fast-fying biida, thess
ranging from 202 square feet per pouad. in
the case of the swallow, lo 044 sjuare leet
per pound in the case of the male dueck, with
which areas, il we conslder their winus as
planes and the sogle of Ineldence to be 3°, the
swallow requires & speod of 241 miles an
hour and the duck a veloelty of 0.2 miles per
hour to sustain their Mlight To eome down
safely at the speed of the parachute requires
about the ratio of the swallow, whila the pro-
portions of the duek are more favorable to
high speed. As the “drift." or retarding foree
agalnst horlzontal motion, will inerease only it
the angle of lncldenoe Lo Increased, It would
seam prelerable to malotain this angle as
voltorm ss possiLie and to provide variable
supporting surfates to be folded or unfolded
with variations of spesd. If such a eonstrue-
tion can Le devised In conmectlon with the
copcavo-convex wsurfaces which have been
mentioned as lIkely to give the most satis-
[actory results
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The slsth problem cannol be sald to be
salved, for there ia conslderable uncertaluty
copcerning the best materials to be smplorved
for the framing and lor the moving parts; and
also seto what should be the texture of the
sustaloing surfaces in an sctual fyiog ma-
chine. FHitherto the maln objset has been to
eopsiract a model which would fly at all; and
experiments with models have not (hrown
much light on the question of materials. If &
partial success be atialned this!sub:problem
will assume grenter impurtance It lovolves
consldering materiale from s somewhat new
poiat ol view, or iuvestizaliog their strength
and stilfoess per unit of welght. The auill of
s Lird's fealhor |8 stronger and more slastie
than ap equel walght of steel, and the lexture
of its barb Is peeuliar. To Mr. Chanule It pow
seems probable that bamboo, the lightes of
the stiff woods, and some varieties of steel
will be found to bLe the prelerable materials
for framing. He poinis out that, sontrary Lo
popular beliel. aluminium Is alerior to steal
per unit of welght. particularly (n compros-
slon; but it dees not corrode, and on that ac-
sount war, b recommended It mar be
utilized for the sustaloing suilsces either
as thin sheels or ss wire gavze made
amooth Ly some coaling: bLut i owr
sutbor's epision textils Isbries will piub-
ably be the first (o Le emploved lor Tull-glzed
apparatus. Une importaat requirement, how-
aver. la that the surlaces shall pot unduly
change thelr shape unded VAarving air preoas-
urea. Ther must be nigid. and peibaps elas-
tie. amad the Autierisg o tex'lle fabries In
likely to give treouble (o szperimentors |t
mary be, thervlore, that thin weed. parehment
or paateboard muay prove prelerable the latior
being corrugated langthiwise of the diseetion
of motiop I @ader to asin stiffucae. Yo ace
seiminded halthe sacb ol o leaibes Lo ssscll

{ BuL-problem,

lauodm ua asparous In m-am
and It i pronounced possible that » similar
taxtire of sarface may prove of advantags in
fring machines, but this probably will not be
detarminad aatil partial suceess has been
nehisvad with an apparntis of sufMeciont aire
to sustain the weight of A man.
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The problem of the malntenance of sani.
fibrium (s ia Mr. Chanuta’s view the moast
diMeult now remaining tn ba solved. Almost
overy fallaes In astual experiments has re-
sulted trom inek of squilibrivm. Thin s the
eapital requisite. for manifestiy malety In the
suprame teat of sucoessss In aerinl naviga-
tion—aafety in starting up. In sailing, and in
coming down. It & fliylng machline were only
required to sail at one uavarying angle of in-
cldence In ealm alr. the problem hers pro-
pounded would be mueh santer of nolution,
The eentrs of gravity would be so adjusted as
to coimcide with the eentre of prassurs at the
particular anale of Alght desired, and the
speed would be kept as regular as posaible;
but the Arving machiae, like the bird, must
rine and muat fall, and it muast encounter
whirls, eddien. and gusts of wind. Thes bird
mests thens Ly constantly ehanging his con
tre of gravity; he s an asrobat and balancos
himeall oy Instinet: but the problam is very
much more AlMeult for an loAnimate ma-
ehine: and the Iatter requires an sqnipoise —
automatie If possible-which shall be more
stabls than that of the bird. Experiments
iescribad (n the body of this book have shown
that tranaverss atability may be secured Intwo
wars: first, by placing the two halves of the
sustaining surfaces at a disdral anglo to sach
other: and, secondly, by addinga longitudinal
kesl to the apparatus, as in the eass of Mr.
Doynton's Nin kites. The mode of notion Is
praotically the same for both devices, and eon-
siats in produeing ineraassd alr pressure upan
the side which tends to dip dowanward, The
two devicos may he smployed eoniolntly, but
the koel will produce less head reslstance to
forward motion than the diedral angie, which
rasistance. howsver. mar be diminished by
turning opward only the outer ende of the
sustaining surfaces in & manner similar to the
upbending primary feathers of the soariog
birde, Longitudinal stability may be pro-
moted {n three ways: first, by additional sur-
fares at & slight angle to the main sus-
talning surfaco; secondiy, by placiog several
surfaces belilnd esch other: and, thirdly,
by cansing the cantre of gravity always to eco-
incide with the esntre of pressures, Tha firac
war ecorreaponds to the just-mentioned
method for procuring transverse stabillty by
means of surfaces at n diedral angle: It In il
lustrated by Maxim's aeroplane, In which two
such surfaces are aflixed, front and rear; and
by Pénand's asroplane, In which but one s
aflixed, st the rear. The second way Is ex-
emplified In Browa's bl-planes and by Har-
grave's collular kites, and the third s the
method universally employed by the birds.
For an artificial apparatus the method [ast re-
ferred to constitutes as yet an unsolved
problem. Beveral inventors have propossd
methods of shifting walghts to change the po-
sition of the centre of gravity as the ap-
paratus changes its angle of Inoldence, but
none of theso Ia automatie, and none has been
practically tested.
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The guidance in a vertical direction. /. », up
or down, will depend in & great degree upon
suocesa in the changing of the eentreof gravity
towhich references has just besn made, It may
be partly effected by ehanges In the apeed or
by horizontal rudders, hut In such a cass the
squilibrium will be disturbed. Guldance in s
horizontal direction has been secursd, as has
besnshown in several experimenta, by vertieal
rudders; but there are probably other methods
still more effective. although their merita
romaln to batested by actusl experimentation.
Upon the whole, Mr. Chanute belleves that this
sub-problem, although It may give trouble, Is
not upselvable. A really adequate fying
machine, however, ean bardly be asld te have
come Into existence until it possssaen the power
of sturting up into thesir under all conditloon
This protlem is as yet unsolved, and may not
ba until the other sub-problems have been
successflully worked out. It Is clear that in
rislng upward more power will be required
than In horizontal Might: for to the force
required to obtain horizontal support must be
added that required to ascend, and the latter
force will vary with the rapidity of the upward
motlon. Three methods have been made the
subject of experiments; first, by sequiring
speed and momentum on the ground;
sscondly, by the reaction of rotating
seraws; thirdly, by utilizing the force of
the wind. The firat method requires the use
of special sppliances, such as railway tracks,
so that {ts application would be limited: and
the third method requires that & wiad shall be
blowing. and with suMelont force; elther or
botli methods may be utilized with the earller
trpes of practical machines, ahould such be
developed; but the writer of this book thinks
that the method of rising through the reacticn
of & serew will eventually superseds the oth-
era. It will lavolve the diMenit designing of
s lorm of sustaining surfaces which can be
alternately rotated as & serewor held as a
Nzed asroplane ln salling, the ehange being
eTested while under motion Ia the alr. Mr
Chanute does not belleve that & bird-liks ma-
chine can rise (otosthealr under all eonditions
by Napping its artiflelal wings, It would need
to be alrendy up rome distance to parmit such
action. Birde spring up thres or four times
thelr own helght. or run sgaiost the wind to
soquire apeed, aud with vigorous Gapes of wing
they rise at s aogle sellom greater than
forty-five degreea: but thelr initlal action
would be quite Impracticable for & machine of
sufclent slze to sustain & man,

AR LLN

The alighting safely anywhere s aleo an un-
solved sub-problem, and one, obviously, of
vital consequence. It has beon slurred over
by most lnventors of Aying machloss, and the
best method which has besn thus far proposed
fovolves the seleciion of & smooth, soft plece
of ground sod the slighting therson at an
aoute angle. When It is considered that the
apesd necessary lor support will be someswhere
from tweaty to lorty miles an hour, it is mani.
fest that the alighting will be somewhat dan-
goerous, and that it would be preferable, If the
design of the apparatus will permit of it te
imitate the man cuvre of the bird, who atops
his, headway by openiog his wings wide, tit.
lng back his body, and obtalaing the utmost
possible pressure and relardation from the alr
belore alighting wpon the greund. This would
require fora fiying machine & rapld change of
the enntre of gravity so as to rlit the apparatus
backward to the angle of maximum “ 1" by
e Is meant the loros whieh sustaine walght
vertically ngainst gravity), and, lmme.
distely therealter, & counter change of the
conire of gravity so asto bring the apparatus
bark upon an aven keel In erder to alight at
the diminished velocliy. This manauvre, we
are told Is not as dificult and dangerous as
ot Mret alght it appears; Lut the suthor con-
siders that it would be prelerable to ulilize the
reaction of & rolating sceew to diminish the
forward mollon sad to huvesr over the ground
belore alighting  This lavelves the same dif-
fleulty o design which has been meationed as
deslrable lor use iu rlslag. for It sesms scarce-
Iy practicable, within the requlsite Hoaita of
welght, to provide two sels of sustaining sur-
fanes, cue set o be used I8 rislog and in
alighting, snd the aothes Lo serve la horizeantal
flght. These last two sub-problems, the ris-
Ing and the alighting safuly, without epecial
preparation of the greuni, are asckaowledged
te be very diMeult of soiution, aud will proba-
biy be the last to be worked vut,
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The general protlew having beas thus de-
com posed lato lts several elements, and sach
elvment baving beon considered as & separste
It s plale thet the mechanieal
obstacies tu be surmounted are vary Hival,
byt My, Chapute devms it falr to sary that noae
ol them can sow be prosocusced lesuperabls,
and that malerial progress Las recenlly been
wade tonard Wheis avlutioa o+ The realsinuce

mthnmm“m of ale ars approx-
imately knewn : the motor and the propeliiag
Instrament are probablr worked out sul-
flelently to maks a begloning: we know In A
gameral war the kind of apparatus te adopt.
s approzimate axtant, and the raquired tex-
turs of the susialning surfaces; thare remain
to ba solved the problems of the maintenanes
of the squllibrinm, the guldanss, the starting
up, and the alighting, as well as ths Aaal com-
bination of (hess several solutions into oneé
homogensons dasign,

In apite, therafors, of the repeated falinres
reantded (n this volume, It Is the authot's son-
vietion, resulting from a prolonged Investiga-
tlen of the progress In fAiving machines, partie.
ularly the progreas made In recanl years,
and from & stody of the prinelnies and prob-
lemea Involved, that, ones the sub-problam of
equilibriom solved, man may reasonably hone
to navigate the alr, and that this will probably
be necomplished - perhape af no very distant
dar—with some form of asroplans provided
with ixed concavo-sonvex airfnces, which will
st first ubilize the wind as & motlvs powar. and
aventually be provided with an artifielal motor,

Evory one Interasted In fMying machines
ought to read thia beok earsfully from the
first page to the last.  Hers we have besn alile
only to presnnt the author's sonclmaloan, Lut
the grounda for theas cannat be properly ap-
preciated sxcept by thoss who will follow
patiently Mr. Chanuta's analysis of the many
actoal experiments In aerial navigation, and
sapeelally of those whish have been made
during the last few years,
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Dafore taking leave of this Interssting vol-
ams we aliould at least glanes at the author's
view of the sommereinl and military connes
quences of susosss In serlal navigation. Te
Mr Chanuts It sesms quite certain that fiying
mashines can never earey even light and valu-
bis frelanis at anvthing like the present rates
of Iand or waterteansporiation, so that thoss
who niay Apurehend that sueh machines will.
when sucesssful, abolish frontiers and tariffs,
are probably mistaken. Nelther are passens
gors likely to be carried with the cheapness
and regularity of rallways, lor, although the
wind may be utilized at times and thus redues
the cost, it will Introdues uncertalnty in the
time required for a journsy. It Is also Mr.
Chanute's opimiom that fiying mashines are
not llkely to prove eMelont In attacks upon
hostile ships and fortifleations oY cAn-
not ba relled upon to drop explogives with any
aecuracy, bacarine the speed will be too great
for exact alm when the dlstanes and helght
from the object to be liit cannot be precisaly
known. M. W, H.

Whst Is ihe Truth Avont Rieward IIL ¢

Mr. Franels P. Harper has dons well to pub-
llsh & new edition of the Memoirs of King
Kichard the Third. by Jonx Hexzior Jrsse,
for the original work has been out of priat for
many years, and coples of it have bessn pro-
ecurable only at great eost. The aquestion
whether Hichard 111 was really the monster
of wickedness deploted by Bhakespears, who
followed the chroniclers of the Tudor perioed,
was mooted by Horace Walpole in * Historie
Doubts,” but it remalned for Mr. Jesss to
make It the subject of & rigorous historieal
inquiry In the light of contemporary doeu-
ments, It should be understood at the outset
that no swesplng process of whitewashing Is
attempted In the two volumes which make up
this work. The author belloved that Richard
I11. has justly been held responsible for
murder of his nephews, the sons of Edward
IV., and he agreed with those who have as
sumed that the skelotons uvearthed Iin the
relgn of Charles 11 at the foot of a stalrway
in the Towaer wers those of the young Princes
But he also held, as the result of an impartial
and Arst-hand Investigation, that this erime
was the only one with which Richard Is justly
chargeable, and that, had the outcome of the
battle of Dosworth feld been dierent. he
would have been treated by historians at least
as favorably as Hearry IV. and Edward IV, to

be Imputed on equally strong evidenes The
murder of Hichard II. ean be brought home to
Henry 1V., and thal of Henry VI and of the
latter's son, Edward VFricee of Wales, to Ed-
ward IV, quite as directly as ean that of Fd-
ward V. and his young brother, the I'uke of
York, to Itiechard IIL. Why, then, should lich-
ard 1IL. be deseribed as & monster without
precedent or parallel aven amoos medionval
soverolgos ?

1.

The earllest erime In point of date which the
Tudor chronielers have attributed to Hichard
of Gloucester Is & share o the murder of Ed-
ward Prince of Walea (helr of the House of
Laneaster), after the baltle of TewkesLury.
According to the common verslon of this
tragedy, Edward IV, on the young Prince be-
ing brought into hispressnce, haughtlly asked
him how he dared to take up arms sgainst his
lawful soverslgn. With a boldness and & dig-
nity such as became & grandsen of Heary V.,
the royal youth replied that he was In arms to
rescue a father from miseralls oppression,
and to recover a erown that hiad been vialently
usurped. Incensed at his hardihood, the King
Is sald to have struck him with his gauntiet
om which the Dukes of Clarence and tilouers-
tor, the Marquis of Dorset. and Lord Hastings
arsalloged to have burrled him from Fdward's
pressnce. and to have despatened him in an
adjoining apartment with thelr polnarde The
oarilest writer who recounted this story was
Polydore Virgll, and Mr. Jesse admits that his
authority, lnasmueh as he had conversnd with
some of the actorsiin the scensa which he de-
saribes, must be recelved with conalderable
deference. On the other hand, it s poloted
out not only that Iolydere Virgil was noto-
riously lafected with Lancsstrian prejudires,
but that he wrote his history at the express
desire of Henry VIL. and conssquently with
every inducsnient to malign the charsoter and
ncts of Richard 111, Moreover, there are ex-
tant the accounta of atill older writers than
Polvdore Virgll, not one of whom charges
Richard of Gloucester with belog & participant
in this erime. Buck, on the authority of & con-
temporary MB., asserts that when the attack
was made on the vroung FPrince ™ the Duke of
(iloucester only, of ail the great persons, stood
still. and drew not his sword.” Fabran, an
Alderman of Londen and & contemporary,
though be describes the murder as baving
takeu place la the presence of the King, In no
way Inculpates MNichard of (ilowcester. The
Klog he sars. "'sirake him ithe Prince) with
his gauntiet upon the face, alter which stroke,
so by him recelved, be was by the Elog's sar-
vants incoatinently slaln™ Great doutt ia-
dead seems warranted whether the story of
the young Prinee haviag been ssanssinated la
the presence of Edward IV, Is not altogether &
Betion. (4 thres coutemporary writers, Dig
Commines clearly lruplise that he lell on the
flalid of battle; & second (Warkworth Chron.
lele) observes, " and there was slain in the
feld Prinee Fdward, whickh erled for suecor to
his brother-lo-law. the Duke of Claresce:™
while the third (Fleetwood Chronlels) posi-
fiwely states that the Prince " was takes fes-
law to the townwards, and sialn In the Beld."
Lastly, Bernard Andress, who wrote In 1501,
and whoss prejudices woroall arrayed against
Hichard. plainly lmplies that the Prince was
killed In bawls. The sccounin which have
besn handed down regarding the fate of the
heir of the House of Lancaster belag thua eon-
fused and contradictory, with what justice,
aaks Mr. Jesse can lichard of Gloucester be
arcalgned as one of the murdecers?

Wae pass to the second count la the lodiet-
went brought by historiacs sgainst Richard
11, On the might of Msy 21, 1471, the same
day on which Edward 1V. returasd to Loadon
a6d ‘ust seveniesn dare alfter the battie of
Tewkssbury., pervishod 1o durspce wnd
wisery. Lo last King of the Hooss of Lanoas
Ler. the geatie plous, and uwafortunate Heary
VL On the fellowiag dar, we ace 'old his
body. " borae Larsfaced oo the biec.” and sur.
eunded by "wure klaves asd staves ban
torches™ was carried from the Tower to se

Paul's, whaee b semaloed (o5 tome Ume ez

each of whom the gulit of assnsalnation may -

nuﬂo huﬂlm the " face sven that
avary mah might see hMm ™ " Tosatialy the
eredulonn,” says Lingard. “It was reported
that &a Aled of mriel. Hut though tha con-
quarer might sllanss the tonguss, ha sounid
not eantrol the bellels, nor (he pennof his sub-
jortn; and the writers who lived under the
sext dynasty not only procinimad the mur-
der, but attributed the binsk desd to the sd-
vioe, It not to the dagger. of the youngest of
the thres brothers, Hlenard Duke of Gloness-
ter." Aecording to Bhskespeats. who follows
the ascounts of Hall and Nir Thomas More,
Richard killed the unhappy King with his own
hand. Im Me. Jesss's apinion, thers is only
too nduah teason fer conjecturing that King
Heney mot his death by foul maans Ro lonm
an he lived. It was eortain that he would be &
milyhne polnt for the Lancasirians. Fdward
IV, then, had atrong motives for getting nd
of his rival. Not only had ho the mative, but
thers [(a avidenee that he vrojected Henry's
death. "It was resolved.” anys Hahington,
“In King EAdward's Cabinet Councll that, to

taks awar all titls from f(uture I[nsurree.
tiona, King Menry should Le saerifosd.”
The Aenertion, It true,  Imparta  alg-

nifloance to the Instructions givea by
Edward to the Archbishop of York, “to keep
King Henry out of manctunry.” Htill more ln-
dieatite of Fdward's anxisty to rid himsslf of
thes deposed monarch (s the fact of his havine
placed him In the front of his army at the re-
cont battle of Tewkoslury., Admitting. how-
aver, the grounds for suspoeting Edwar! of
Instigating the murder. what svidence do we
fnd for eharging Hichard with the eommis-
slon of the erime? ""He killed by others.”
sye the elirotiolar Rous, “or, as manv be.
lleve, with his own hand, that most sacred
map, Heary VL™ TIhilip de Commines also
writens: “Immodintely after this battls the
Duke of Glovesster slther killed with his own
hand, or osused to be murdersd In hin pres-
once, in some spot apart, this good man, King
Henrr” When we turn, novertheless, to lean
orejidicad contemporary authoritien, we
oither meoot with no meotlon of Gloucestar's
name In sonneotion with the foul transaction,
or sise his supposed participation s merely
refarred to as one of the rumors of the time.
“OF the death of thia FPrines,'” says Fatyan,
“diverse tales wore told: but the most com-
mon fame went that he was stykked with &
knife by the hands of the Duke of Glouces
ter.” Even Poirdors Vireil confines him-
#olf to the remark that common re-
port attrfbuted the erima to Glouosater
“Ha slew,” writes Hir Thomnas More, " with
his own hand. as men constantly sar. King
Henry V1., balag prisoner In the Tower.” On
the olher hand, the trustworthr eontinuator
of the Crorland chronicle. though he enter-
talos no doubt of King Henry having been
murdersd, emits mll mention of the name of
Gl ter in tion with the event. The
Fleetwood and Warkworth chroniclos are
equally sllent on the polnt. At lenst one eon-
temporary writer aseribed Henrr's death to
mers natural enusea. Aceording to his atate-
ment, such was the effect produced on the
mind #f the imbecile King by his parsonal
misfortunes and the utter ruln of his friends
that “of pure displessure and melancholy he
died.” After all, suggests Mr. Jease. eonaid-
ering the maee of confusion ana prejudice
through whizh the seekor after the truth must
grope his way to the light, may oot this be
the true version of a story which for conturies
has Leen Invested by the poet und the hl'u-»
rian with mystery and horror?

It would be Interesting to trace, wers It pos-
sible, the perfod and elrcumatances when
Richard of Oloncestor firat met the Lady
Anne, younger daughter of the Farl of War-
wick and widow of Edward, the Lancastrian
Prince of Wales It suited Shakespeare to
represent thelr meeting as having taken place
at night Io the atreets of London some
twenty days after the battle of Tewkesbury,
It was, seeording to the Jdramatist, on the oe-
oasion when the corpse of King Henry V1. was
earried from 8t, Paul's to Elack(riare for the
purpose of belng conveyed from the latter
place by watar to Chertsey. Anne, as cllef
mournar, ia described an ordering the bearers
to “set down thelr honorable luad,” and then
ns uttering the most terrible Imprecations
aaaiost the mssumed murderer of her hus.
band and her father-in-law. Thereupon Nich-
ard ls represscted as appearing on the stage,
an I by secident. and the striking scene
follows in which he flatters, woos, and ultl-
mately wins the Lady Anne. Seltingaside the
improbability of such a scens fn such a spot,
and under suoh olrcumstanses, there Is evi-
denos that by no possibility could the alleged
interview have taken place. At the time when
the corpse of Henry VI was on Its way to
Chortsey, Ilchard was marching with his
brother, King Fdward, against the Bastard
Faleonbridge, while Asne, who had fallen into
Edward's hands after the battie of Tewkes-
bury, was, Inall llkslihood, In eloss oustodr
with her mother-in-law, Queen Margaret, In
the Tower. Thence Anne Neville seems to
have been transferred tothe charge and keep-
Ing of her sister, the Ducheas of Clarence, It
might st first slght be presumed that from
this period Gloucestor would have favorable
opportunities of conversing with and payiog
conrttothe Lady Anne. 8 There is proof. how-
ever, that this was far from being the case
Clarence had good reasons for wishing to keep
his brother and bis sister-ln-law apart. In
rleht of his wife, the elder daughter of the
Earl of Warwick, ho claimed to be the sole
possessor of the princely domains of the king-
maker, whereas, Ia the wvent of Gloucester
marrying the younger slster, there could be
littls doubt but that he would succesd In ube
tainiog o share of the Inlieritance. Glioucester
found himsell, actordingly, debarred from any
eprportunity of prelerring his suit, and
sventually, as we lears from the continuer of
the Croviand ehroniele, Ciarence, appreliend.
log that Hing Edward would adept stringent
measures to secure for Glouecester the hand
of the Ladr Aone, "eaused the damsel to be
conosaled.” The romantie fact has been
handed down to us that, when Richard at
length traced her to her place of concealment,
he tound the helreas of the Nevilles and the
Beauchamps, the widow of & Frince of Walea
and the cousin of arclgning sovereizgn, in an
obecurd atreet of lLogdon. disguised ln the
@arb of a kitehenmald

iy thoss who have been taught to regard
Riohard of Glousceater as a delormed munster
and seid-bleoded misereant it mightoaturally
be lmagined that In assuming the garb and
submitting to the drudgery of a serv «WOIDAD
the objest of Anne Neville was to escape from
the hateful importunities of & man whom she
believed to have been her huaband's assasnin
As o maiter of fact, ahe seems to have placed
harsell, without the slightest hositation, uader
the protection of Richard, whe la the first in-
slance removed herto the sanctuary of bt Mar-
tin's-le-Grand. whenee she was translerred to
the guardiaaship ol her uncle, Lisorge Naville,
Archtilahop of York. la the mean time Glou-
cester made succosaful auit for ier hand. The
date of his marringe to the Lady Anue is un-
certaln, but, s she bore him a ehild 1n 1473,
the probabliity fa that they were united in the
course of the preceding year, posslbly as noon
as her year ol mourning for young Fdwarnl
of Lascaster had explred. The Duke of (lare
snce's apprebanslons with regard to the Nev-
{lle fuheritance turned out to be wall founded,
An aot of Parllament passed In 1474 divided
the sstates of the Marl af Warwiok belween
the Bwo daughters, giving to Claremce and
Huucester sach & lile interest in his wife's
share. should be havpea to survive her

L

Whea ilchard of Giloucester played the lover
thus succesaful!y, was ha o reality the de
formed, srooked, repulsive being, surhi as he
s denigied in the piejud'oed pages of the Lag.
sastrian ehrosicles and in ‘e diamas of
Bliakespvarc ! Accardingtosir Tovinas Mope,
e was ' litile of sialuie lli-leatured of limbae,
cronk-backed, bis lofs shoulder much higher
thas bis right. sud bhard-featured of visnga"
Hall snd Spesd Araw an wsacily almilar ples
turee Hoiinrlisd sleo desciibes bim as  small
and jdtle of stature, ' his body ~ gieatiy de-

pr-r"m "eenileasace seel” sad e

voring of maliss, frand, and deselt.”™ Wis very
birth in allegad to have bean an annatorsl and
monstrous one. Ascording to ene writer, his
mother, the Dushess of York, was two years
pregaant of him, and when at length she aave
birth to him ahe suffered ntalerable anguish.

Hall ftelis ua that he ecame Into the
world “fest forward” At hia astivity”
sayn  (he ehronleler MNous, “the seorpl

on WAl In the ascendant: he same late
the world with teath and with a head of hair
rénching to he ahouldern” Aecording to
Camden, "his monatrous birth forsshadowesd
his monstrous proceedinge, for he was born
with all his teeth, and hair to his shoolders.”
Bir Thomas More also tells us that he came
into the world " with his feet forward,” and
also “nol untootheld” Daker, In his Chron-
feles of the Kings of Engiand, sums up all the
Imputed Imperfactions of Rlahard In asingle
sentense: “Of body he was but low, erooked-
backed, hook-shouldered, splay-footed, and
woggle-eyed; hin face littla and round, his
complexion awarthy: his loft arm from his
birth dey and withared: born & monster In na-
ture, with all his testh, with hair on his head,
and nallson his fAngers and toss: and jast
such wars the qualities of his mind.”

Buoh ware the qualities whieh ignoranes and
prejudics formerly atiriluted to Hichard of
Glovneester. Turning, however, to eontem-
porary writers, mote than one of whom were
not only familinr with the person of Richard
but had actually conversed with him, Mr.
Jonne 1a unable to discovar any avidencs what-
sver Lo corroborate the distorted and eldiou-
lous pletures drawn of him by the chronlelers
who wrote under the Tudor dynasty. Nelther
the continuator of the ehronicle of Croyland,
nor Willlam of Wyrcester. mor Abhot Whaet-
bamatede, nor the auther of the Flestwood
Chronlole, makes allusion to any deformity in
the parson of lichard of Glouesstsr. Tous,
another eontemporary, bitterly prejudiced as
he Is against Iichard, eontents himsell with
averring that he was amall of ataturs, having a
short face anfl uneven shoulders, the left
being lower than the right Hut esven
Rous seemas to admit that his eoun-
tenance was not disagreeabls, His [Iaoe
Ia said te have borne a ressmblance to that of
hin father, the Duke of York, a elroumstance
which was aftarward referred to by Dr. Bhaw
from the pulplt at 8t. Paul's Cross, when Iish-
ard was himwself pressnt. According to the
reverend doctor, Michard stood befors them
“tha special pattern of knightly prowsss, as
woll In all prinosly behavior as in the linea«
monts and favor of his visage, representing
the very [ace of the noble Duke, his father.™
Mr. Joase suggesta that. had Hishard beesn the
“hard-visaged,” * goggle-ayed,” "' crusl-coun=
tenanced"” belng he has been described, the
erowd would have received the baseless flat-
tery with a shout of derision. Fhillp de Com-
mines, who must have often seen llchard In
company with his brother Edward, twlee
speaks of the Iatter as the most bean-
tiful prince he had ever @sesen, and
it w submitted that had there ex-
Isted any remarkable eontrast in the per-
sonal appearance of the two brothers, (t would
have been pointed out by the gossiping and
froe-spoken historian. Again, Btow, who was
Inquisitive In regard to the persens and habits
ol princes, though ha seems to have made dill-
gent Inquiries among “anclent men” who
had seen Hichard of Gloucester, could arrive
at no other comclusion than that he was “of
bodily sbape comely enough, only of low
stature” Lastly, the old Countess of Des-
mond, who had danced with Richard, de-
elared to more than one of her contemporariss
that he was the handsomest man In the room,
except his brother Edward, and very well
made Bharon Turner, who was a careful in-
vestigator, made up his miand that Richard's
“face was handsome,” and Horsce Walpole,
after a minute examination of the au-
thorities, was convinced that what Rous
tells us of Riechard's having bad un-
even shoulders Is the truth, but
that with this exception the King had no per-
ronal deformity. “The truth,” he says, "1
take to have been this. Kichard, who was
slender and not tall, had one shoulder a little
higher than the other: a defeet, by the magni-
{ying glasses of party, by distance of time, and
by the amplifieation of tradition, easily swelled
into shocking deformity.” Mr. Jessse's own
Impresslon s that, theugh Gloucestar's stature
was low, he was not misshapen; that though
his Ogure was slight, It was compaot and mus-
cular: and that, If not exactly handsome, his
eountenance was far from Lelng unprepos-
sesslng.

v.

It is finally polnted out by Mr. Jeass that
had Bichard of Gloucestar been convicted or
even suspscted of belng the villain which
Tudor historlans represent him to have been,
bhe wouid not have been trusted to the last by
mon who wore not only personally and intl-
mately acquainted with him, but were ex-
parienced and keen-slghted obssrvers of hu-
man character. In it likely, asks the author of
this book, that Edward IV. would, in his last
moments, bave confided to him the guardian-
shilp of his ehlldren, whom Richard had onir te
it out of the way in order himsel! to mount
the throne? Or, il men so sagacrions as Buok-
ingham and Hastings had entertained any
susplcion of his true character, would they
have helped to inveat him with an authority
which sutsequentiy enabled bim to ahed their
blood upon the seaffold, and to seize a crown,
which Hastings, st all eventa, would have died
to preserve for tho son of Edward IV.?

That Richard of Gloucester was desply im-
pregnatad with the inordinate ambition which
was the rullog pasaion of the Plantagencts;
that he yisided to temptation as soon as theal-
lurement became diMcult toresist; and thaths
ultimately possessed himself of the soverelygn
power by means unjustifiable and uapardon-
able s not denled. 'That. however, s not the
point at {ssue in this book. The question
which the author would sclve |8 st what par-
ticular poriod of HRichard's life temptation
grew Loo powerful to be resisted, and sonss
auently diverted hilm from the path of wirtue
and hoooer to that of perfidy and erime. It s
Mr. Joasa's bellef that Rishard of Glousest
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welght as an advisory councll in publie matiers 4
malntaine & Court of Arbliration, presided over b &
Judge, who denides many cases. and beips 10 svod
many prelonged litigations. 1t teok part tn the cow
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“Mizpah” sppesrs &4 A names In Genesis, sxxl. verssd
48 and 40 “ And Laban sald, This heap ls & witarss
beiween me and thes ihin day. Therelors was ins
mame of it called Oalesd, and Mispah: for e said, The
lord wakeh bat wasn ma sa when wae are abseni
ons from aneiher.* Tha
Lard shoold wateh aver them whils (hey we
The beap of slones was & boundary mark haiw
possassions of Laban and bis son-in-law, Jacab Labas
whe had suMered much from Jaoob's swindling wars
sat up the heap, and calisd God 1o witness 'Laltbor
reistions wers &l a5 end
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principal unm. Voltalre was ealy & (air waa hor

up to the close of kris brother Edward's reign.
continued to be = loyal subject, & devoted
brother. & useful citizen, and an upriaht man.
Even when the death of Edward forced him
Into & more extended sphere of action,
it seems probable that he originally enters
tained no deepor design than that ef
obtaloiog the guardisnshipof the youou King,
and. during the minority, the protectorship of
the realm. Dutas lie advanced, step by step,
toward the accompiishment of these legitimate
ends, the complicated diMcultios which eon.
fronted him, the plots leid by others against
his goverament and person, snd the dangers
Gun posseasion of & povwer 100 great to keep or
to reslgn -added, no doubt, te his lnborn am-
bition wnd the daraling tempation of & erown
~had sach & share in inducing bhim to consult
his own safety by the destruction of others, and
to grasp the prize placed withio his reach.
‘That trom the moment in which he ssplred to
the protectorship he brought into play the
powars of deception and dissimulstion of
which he proved & consummate masier
I8 not disputed by the asuthor of this
book. What s afrmed Is that It was
not till & ister period that Righard devised
aod ordersd the hiack act of blood and treach-
ory which, after & lapse of two rears. he was
tosxpiste by hLls tragical death on Bosweith
Beld lu Mr. Jease's view, Hickard of ¢}lou-
cesler Agures at two different periods of his 1ife
&% an ontirely distinet pesson. Nor can any
one deny that the difference seems startliog
between the youthful and upright prince - who
dispansed even-lisnded justies in his Borthers
Eovernmesnt st Pootelract, and who, aloue of
the great English uobles, relused to accept the
Bold of Louls XL log advocating Lhe dlagrace-
ful Lrsaty of Pequiguy-—sad the man who as
Fiebard 111 became the murderss of his
Lebhews aud the gullly possessor vl & cruws
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